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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an active matrix liquid crystal 
display device capable of controlling the cell gap with high precision. 
SOLUTION: The liquid crystal display device is characterized by being 
provided with a pair of substrates respectively having an electrode formed 
on the one principal surface, a liquid crystal material held between the pair 
of the substrates arranged so that the electrodes are opposed to each 
other and a spacer to define the distance between the pair of the 
substrates, and by having a recessing part to receive a part of the spacer 
formed at least on a part of the one substrate out of the pair of the 
substrates. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st substrate which has two or more lobes arranged regularly at one principal plane, and the 2nd 
substrate by which facing arrangement is carried out through a spacer at the 1st substrate of die above, It is the liquid 
crystal display which it has the liquid crystal material pinched among these substrates, and the 2nd substrate of the 
above equips the position corresponding to the lobe of the 1st substrate of the above with the crevice which contains a 
part of aforementioned spacer, and is characterized by holding the gap of the 1st substrate of the above, and the 2nd 
substrate of the above by this at abbreviation regularity, 

[Claim 2] The aforementioned lobe is a liquid crystal display according to claim 1 characterized by the bird clapper by 
the wiring electrode formed in the 1st substrate of the above. 

[Claim 3] The aforementioned crevice is a liquid crystal display according to claim 1 which is controlled by the stage 
piece section of the light-filter layer formed in the 2nd substrate of the above, and is characterized by the bird clapper. 
[Claim 4] The aforementioned spacer is a liquid crystal display according to claim 1 characterized by being a globular 
form-like. 

[Claim 5] The aforementioned spacer is a liquid crystal display according to claim 1 characterized by being contained 
by the aforementioned crevice in the depth more than the hei^t of the aforementioned lobe. 
[Claim 6] The depth in which the aforementioned spacer is contained by the aforementioned crevice, and the liquid 
crystal display according to claim 5 characterized by the height of the aforementioned lobe being the same. 



[Translation done.] 



♦NOTICES* 



Page 1 of 5 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to active matrix liquid crystal display. 
[0002] 

[Description of the Prior Art] Generally, a liquid crystal display has influence in a display property with the big gap 
between the substrates of the couple which carries out phase opposite. If the cell gap of the liquid crystal cell of a 
liquid crystal display is not imiform, in case it is a display, an irregular color appears. Moreover, as a liquid crystal 
material, when TSUISUTEDDO NEMATEKKU liquid crystal is used, it is necessary to form the small gap of about 
**0.1 micrometers over the whole liquid crystal cell surface. 

[0003] Drawin g 6 and drawing 7 are the cross sections for explaining the control method of the cell gap in the 
conventional liquid crystal display. As shown in drawing 6 , after forming the orientation fihn 112 in a substrate 1 1 1 
and performing orientation processing, the sealant layer 1 13 is formed in the edge of a substrate 1 1 1 by printing etc. 
Next, as shown in drawin g 7 , the spherical spacer 1 14 is sprinkled on a substrate 11 1 . A spacer 1 14 is the powder for 
example, about 5 micrometerphi. ITien, another substrate 1 15 is arranged on this substrate 111, and it heats, 
pressurizing both the substrates 1 1 1 , 1 1 5, and the seal of both the substrates 1 1 1 , 1 1 5 is carried out. After carrying out 
evacuation of the interior of an opening shell beforehand established in the seal section finally, liquid crystal material is 
poured in and it considers as a liquid crystal display. 

[0004] In case a spacer 1 14 is sprinkled by this conventional method, it is difficult to arrange a spacer 1 14 in a desired 
position. For this reason, a spacer 1 14 may be located on a wiring field. Especially, in an active-matrix type liquid 
crystal display, since the thickness of wiring is set to 1 micrometers or more, if a spacer 1 14 is located on this wiring 
field, as shown in drawin g 8 , a cell gap will serve as the sum with an outer diameter [ of a spacer 1 14 ], and a height 
[ of wiring 1 16 ] of about 1 micrometer. Consequentiy, the wiring field in which the spacer 1 14 was located becomes 
thicker than other portions, and control of a cell gap becomes difficult. 

[0005] By the way, there is an active-matrix drive method fi-om the former as technology which raises the resolution of 
a liquid crystal display. The active matrix liquid crystal display which adopted this method forms two or more line 
selection line (address line) and two or more train selection lines (data line) in one substrate of the substrates of a 
couple, prepares a transistor in each pixel electrode in the field divided by the address line and data line, chooses the 
transistor of the intersection of the address line and the data line, and chooses and switches a pixel electrode through 
this transistor. The good image display of contrast with few cross talks is obtained by this method. However, in this 
active matrix liquid crystal display, when an open circuit arises in the address line, the transistor connected here stops 
driving and there is a fault that a straight-line-like display defect arises. 

[0006] As a method of compensating the display defect by poor open circuit of this address line, the method of 
preparing two or more transistors was conventionally adopted as one pixel electrode as indicated by JP,6 1-267782, A. 
Drawing 9 is drawing with the compensation fimction of a display defect showing the composition of the conventional 
active matrix liquid crystal display. In drawuigP , 120A, 121 A, 122A, 120B, 12 IB, and 122B show a transistor, 
130,131,132 shows the address line, 140,141 shows the data line, and 150,151,152 shows apixel electrode. 
[0007] Since transistor 121 A will drive if the address line 130 is normal even if tiie address line 131 is disconnected 
and transistor 12 IB does not drive if the pixel electrode 15 1 is observed by constituting such a circuit, the same image 
information as the pixel electrode 150 is written in the pixel electrode 151, and can prevent a straight-line-like display 
defect. 

[0008] Drawing 10 is the plan showing the concrete structure of the transistor of the active matrix liquid crystal display 
corresponding to the above-mentioned circuit. In drawin g 10 , 130,131 shows the address line, 140 shows a drain [ the 
data line-cum-] electrode, 151 shows apixel electrode, 160A and 160B show a semiconductor layer, 170 A and 170B 
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(00091 If the number of the '^^f^j'"^^ '""^''^.^rmX te cment between the source drams of a 
Le when a transistor is chosa. to dee«^. " « ^ p^se, it will become easy to ^doee 

ttansislor increase. However, if a gate voltage is ™f shortened, there is a possibility that a rate 
rSic breakdown ofatransistorM^^er^-e^^^^ 

the address line can be compensated. 

^forSolvingtheProblemlThes^^te^^^^^^^ 
Si-^arS^t^trSTt^^^^^^ 

pai^t of aforementioned spacer is held in P^^^^^^^^J^^^^ of this invention might intersect two or more 

room Two or more data lines formed so ^^t "v^tior^ ot mezna o^ ^^^^ transistor 

Es lines and two or more aforementioned ad^^^^^^^ ^,^,3, Hnes and two or 

comiected to the pixel electrode formed m t^e field^vic^e^ t>ym p^^^^p^l ^ the 

more data lines and the aforementioned pel ek^^^^ ^^^^^^^ liquid cryf I n^^^enal 

active-matrix liquid crystal display to ^^^^ttlS^iSirS^ inside' and switches a pixel electrode mtti 

pinched between the substrates of the '^^Pl^^"^^^^.*^ ^J^f gate and the aforementioned pixel electrode of 

[CKIM] in "tion^^^^^^ :;^'lY*^M^*:errpreumatic liquid crystal etc. can be used as a ..,u.d 

^ttSS: M^^^SysJ^-e, glass, <---^:„"S"fc,med is the field of the subst^teof 
P0151 In invention of the Istof th,s "^"''"-^^SeSxridec^des and pixel electrodes which ««^f<>l™«l » 

b?r.iras^T=~*'™^^ 

P,rAXri:;and2ndcapacito.,ininve,.«on«^^^^^^ 

b^:^irrii:2ir^r.:Ss=^nra..ai„f 

manufactie without this newly increasing a process. 

&,,nven.ionofthelst„f.l.sinventi„np^*^^^ 
bt;;=«Src^^^rSSbyforn,ing.becrev.ce„f 

P^Xrnje^^e'To^lmtaoneaa.mpn^^^^^^^ 

fonni in one svfcstrate, it holds in the » *\yS«^v™« w^^ has the depth more to the amount 
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precision. , , . , . .r, _ ^„ j .t,-^ invention has two or more address lines, two or 

[0020] The substrate of the couple to which liquid crystal display 

it becomes possible to pass much cwrent with ^ ^^^^sj'^* . :„ention forms the address line with the same material 
[0022] The most desirable mode of mvenUon of Ae2nd ^Jf/^^^^^^^™ the address line, on it the dielectric 
L the gate electrode of a transistor. The lower ^^^f^^^ up with the address line of the same 

of the same material as the gate insulator layer of ^ J^f/^^^^^^^^^^^^^ to a gate electrode, one transistor 

material as the drain of a transistor and the X^^^Jf'^^^'^^^^^^^^^ pinched through two capacitors 

[Sle] Hereafter, the example of this invention is — J ^^^^^^^^ display of 

0024] (Example 1) Drawingl is the cross section showing one '^^^^ Z in drawing shows an 

invention of the 1st of this invention. ^^^J^^P^^^^ J^^^^^^ is a height of 1 micrometer is 

active-matrix substrate. On the active-matnx substrate ^' J^"^ 12 is arr^ged. The crevice 13 
formed. Moreover, the active-matrix substrate 10 is "^^^^^^^^f^,^^^^^^ field of this 

with a depth of 1 micrometer (1 St^cttnTSo^^^^ in a crevice 13, the spacer 14 with 



[0025] 
[Equation 11 

xfe2V' (r^ - (r-y) ^ 



lidth of face of wiring section 1 1 f and i. fonns [ transparent 

it, black matrix layer 12c wtach consists of a, » ^'^.^^'^"i^'f „^J^™,tyers. At this time, the configuration of 

mentioned composition, the sealant layer 1 5 was fonned m f^f ^^^^ "^^^^^ to the light-filter substrate 12, 

^M^wS^l^inliquid'c^ystal ma^rial and isshown ■'^^gl::;^;^^..o.2M^^U>,i. 
m29] This active matrix liquid crystal display was able to P™™?'''^^ ^"^^ a,e light-filter substrate 12, 

1^03t»2r«i=«>ecircu^^^^^^ 

invention of the 2nd of this invention. In drawing 4 , 20, 21, and iz snow ine au 
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52A, and 52B ] the foj . ^^^^^^^ is disconnected so that by constituting may describe below, a picture 

[0031] Thus, even if one side of the f ^'^^^^j^'' , open circuit can be compensated. . . 

signal is impressed to a pixel electrode and a P<>0' ^^^^^^^^^^^ of the above-mentioned composition is 

0?32] Nexf, a concrete operation of *-,^'^^;;!^^^^^^^ shell by the line sequential color TV 

explained. The address line is sequentially ,<^Pf/^^/^ the gate electrode of transistors 50 and 51 through 

system. If the address line 20 is chosen voltage ^^"J'^J^''^^^^^ S (j, k-1) sent to the data line 30 at this 

Capacitors SOB and 51A, transistors 0 51 Ajw,^^^^^ S (j, k) currently sent to the 

time will be sent to the bodi sides °f P^^^ef ^^^^^^^^ was observed, it continues at this at tiie address 

data line 30 is sent through a transistor 51 when tiie PJ?^* ^^^^^^^^ . address line 20 is chosen will be 
Tine 20 and the address line 21 is chosen, the P^^^ur^^^a f^^^^^ ^^^^ ^^^^ ^ ^ound and the 

rewritten immediately. Since this - ^age is i^^^^^^^ ^3 ,eld. For this reason, 

address line 20 is chosen, the P^!^«\^tf f/r^„ttoe^^T^^^^ been sent and right will be given to the 

substantially, the indication equivalent to the picture signal &U,Kjnd g 

display pixel 41 . , i. a« m^^^ line 21 is disconnected rewriting when the address line 21 is 

[0033] Here, since considering the case ^^^e Ae addres^^^^^^^^^ ^.^ ^iU ^ot be 

chosen does not take place, the pixel electrode 41 will ^oW^P^J^^^^^^^ ^rWent tiiat it is conspicuous as a 
in straight-line-like the state where it does not <i^f f ^JL^'^^^^ of the picture signal between the adjoming 
deLti?e pixel. Furthermore, about a general P^.?^^' ^"^^^^^^^^^ displayed by displaying the 

pixels is high, a picture without having ^^P^^^^ *f 'Xb^^^^^^ ^^POSsU. therefore, to almost detect as a 

^gnal to the pixel which adjoins each f f line 20 is discomiected, it is clear to give a 

ifrai«n.rdi^^^^^^^^^ 

Lddre s-hne open circuit can be compensated about Ae ^l^^e pix^ ^^^^ ^^^^^ ^^^pl of 

[0035] Drawing! (A) is the plan showing ^.^^^^^^^gf^^^^^^^ meets the I-I line in drawing i (A), 

nvention of the 2nd of this invention, and temg 5 ^^^^^^^^^"^^^^^ is manufactiired as follows. First, on a glass 
0036] -nie active matrix liquid crystal display shown m 5 (A) is nmuta ^^^^^^^ ^3 

Eite 60, metals, such ^ Mo, Ta -d^— ,,^X^aX me" the insulator layer 69 for 

and the address lines 20 and 2 are f^^f.^^^ ^f^P^^^^ef^^^^ 65 which consists of a silicon oxide (SiOx) 

channel formation which consists of a ^/j).^^,^^^^^^^ film 68 which consists of an amorphous 

fo Xamel formation is carried out to ^ P^ef ermined confi^^ ^^^^ 
S037] Subsequently, tiie n+a-Si film 70 layer 69 for channel formationby 

patterning is continuously cam^ outso *f l^f^ ^f^Vemiconductor film 68, and the gate insulator layer 65. 
tiie photo lithography method abou the material, such as ITO, in the process 

[0038] Next, after forming the pixel electiode 4 1 ^^^P^^^^^ takeoff comiection in an address-line edge 
which removes the gate insulator layer 65 ^f^P^^^^* Jprn^^ the drain [ the data line-cum-] ekctrode 
in part, the gate electrode upper parts 77A and 77B are jemovM r^^^ ^.^ p^^^^s^ ^t is 

tSSi film 70 between .he drain sources. ^JT^'^^J^^'^f aa«. line. . ttansistor. and a eapacitor has tt,e 
[0039] The relation between each address line m •'"s ^STwhich compensate address-line defecUve [ poor ] 
U Jn shown in dsmBgi. . and tas the address lines ) extensible, the 

Thns, since the channel width of a transistor s [ '» ' "r™oZS becomes good. In addition, since a capacitor is 
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since a capacitor is formed simultaneously with formation of a transistor, compared with the former, a process does not 
increase it. 

[0040] the above - the active matrix liquid crystal display which constituted the transistor which makes it like and has 
the channel width of twice [ over the past / about ] as many length as this, and the conventional active matrix liquid 
crystal display were produced, and the voltage and current of a pixel electrode were measured When the voltage of 
each pixel was measured, the same voltage as the pixel voltage of this near was impressed to the pixel of the place 
which the open circuit has produced in the address line. Moreover, with the active matrix liquid crystal display of this 
invention, the maximum current which flows to the pixel electrode showed the twice [ about ] as many value as this 
compared with the conventional thing. Moreover, the active matrix liquid crystal display of this invention showed the 
display property better than the conventional thing. 
[0041] 

[Effect of the Invention] As explained above, the active matrix liquid crystal display of invention of the 1st of this 
invention Since the substrate of the couple by which the electrode was formed in one principal plane, the liquid crystal 
material pinched between the substrate, and the spacer which specifies the interval between the substrates of a couple 
are provided and the crevice of one substrate which permits a spacer in part at least is formed A cell gap can be 
controlled with high precision, a display property can be raised by this, and the irregular color in a display can be 
prevented. 

[0042] Moreover, the substrate of the couple to which invention of the 2nd of this invention has two or more address 
lines, two or more data lines, a pixel electrode, and a transistor in one principal plane, In the active-matrix liquid 
crystal display which possesses the liquid crystal material pinched between the substrate, and switches a pixel electrode 
with a transistor Since the 2nd capacitor formed between the 1st capacitor which while divided the gate and the pixel 
electrode of a transistor and was formed between the address lines, and the gate of a transistor and the address line of 
another side which divides a pixel electrode is provided Even if the address line is disconnected, generating of a 
straight-line-like display defect can be prevented. Furthermore, according to invention of the 2nd of this invention, 
without [ without it increases the conventional manufacturing process, and ] reducing the area of a pixel electrode, the 
chaimel length of a transistor can be extended and a good display property can be acquired. 
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IS (j, k-1) . m (j, k) . *5J:U?M (j. k + 

1) #e<^if^<^if^m*i^^-ro so, 51, 521^ 

^fi^h.m (j, k-1) . H (j, k) . *5j:t>*H 
(j. k+1) h7^v^;^^^^"to 51A, 5 

lB{i=»V^>f-^^L. 5 1AJth^Vv?^^5 1(^ 
^-VmMtr Y^y^U2 0\Z, 5 1 BJt hy^^v^^^^ 
5 l(^y- hmi^irT Ki/;^iiS2 llc^ti^'tiSi^^tt 
XV>-5o ffeC0=»VxVf-5 0 A, 50B, 52A, 52 

40 (0 0 3 11 CcoJ:5{-1i^'f^C<l:i-J:'9. M^t^^ 

tr-x^6o 

[0 0 3 21 ^Jc. ±mm^<ori^'r^-f-^hV^p^m 

m^m7^mm<DM.w^^£wm{z-:^\i^x^m-r^. tku- 

y'B2 0^m^-t6t. ^i^/T'^^-y-SOBi: 5 1 A^:^ 
LXh^Vv?>!.3'5 0, 5 1 oy- hm8il-mJE;d5^ilD 

50 -^m^ 0\zmbfifcm^m^S (3, k-l) ;6S|Si^ 
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xv>-5B«m^s (j, k) [>7>^v^;^^ 5 1 

miB^s (j, k-1) ^it^tc##«ixrL^^o :i 
mat. m^mm4i\am»m^s (j, k) (o^t)^ lo 

[0 0 3 31 CC-C, r Ki^>^j»2 l^S»Tj»L7^c:^^ 

;^|5^c^>/^v^(DT^ Pi^mil4 iJlpj^m^s (j, k 

[0 0 3 41 ^fc. mmmMAO. 42{CoV^-C^^< 

[0 0 3 5] IDS (A) :^mm<om2(D^m(Or^ 30 
-r¥ffi(2|-T?fc 9 . 1^5 (B) (A) {di^ft^I- 

[0 0 3 61 135 (A) t;i^-rT^x-< h y 

;^^;^6 o_hi::. y "^Mo. Ta. 

hm<^6 3. r Ki-:^S»2 0. 2 1 ^rf^^-rSo 
v>T% y-hmii6 3±iCi/y nv^^d:^ (Si Ox) 
^/cJ^vy ^ii^-^^b^ (SiNx) ^^^/jr^y-hte^ 40 

5. T^/V:7r :^v^y ^'i/ (a - S i ) fi^h^i^^ 
S#:j^6 8^. v-y :3V^ikl^;^>^f>/c^'5^-\'^^^?f^^ffi 

[0 0 3 71 y K-T'^tifcn'^ a -S i 

^7 0^:/^X-^CVD&T*^^L. :7:^hyy^7:7 
^-jfe|;:i!:)n+ a-S ilg7 0. ^»f*:lK6 8. ^- 

J; 5 \z.mmm^^<^-=->^-r^. 50 
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[0 0 3 81 I TO^^0jlPJm^W3^^ffiV^Tii^ 

^S:<ii4 i^fl^fiJcLfc^. r KL-;^««^fBlc:^oft^ms 

^;ljoV^Xy- hm<^±^?li7 7 A, 7 7B^^^-r^o ^ 
O^n^ a-Si«i7 0 ^^"^5 J: 5 l-JJ^^L. C cOX 

aT-y-;^l:<^7 s^n"^ a -s i ^7 o*jj:i>w^l: 
mm7 4 A^7 7 A4^J;t>*r Ki/x|S2 o<Dm:b{^Mfi 

^Jz^lwJi^fiKt. =i>'7'Vi^±S|5miS7 4B^7 7B*5 

J:t>*TKu>^2 l(OfS^;^^c:S?^c^5J:9^::?i^j*'r5. *m 

[0 0 3 91 ::o^)5^c(::*3ft6#r Ki/;^i^. 
IS. h^vv?;^^. =i^-x^'y-^(7)||#t:±[H4lc:^-r§i 

fete. =i>'r^^f-;Ji5#J!jP$n6C^i;iJ:6M^m<^(OSI 
[0 0 4 01 ±mJ:^lZLX^i^k^(Dm2i^(D^:^(D^-r 

\zmm'^^z^x\^hm\<omm\^\t. ::(oi£^(^pjsi: 
>^-5-hyi!^^s?sfi^^ig®xii. ^<nmmwm^m.fK^ 

6S^m^5fttti^^(^tcO(rM:'<.^2fg(Ofii:^^L/c. ^ 
fd. *li|P^(7)Ti^x^:/'^hy^;^S?^fe^^^gfi. 

[00 4 11 

-^Wci^'fhm%i>m^^^x\^h(r)x. w^m:.^)^ 

[0 0 4 21 ^/c. *:^W(^||2(O^0^tl> IS^OTK 



(6) 



[Bill *|6IBro^l«lgW<^^^^'f^-^''-^^^® 

[021 01lri6*t5*7-7^/V.^'-S«<O«fiK^^ 

[031 :^m<^^^<^^^'^^^^''^^^-^^^ 



[041 *iiB^«^2roisii«ror^'7'^^^M;^';^M 

[051 (A) .l*ll?«<^^2<D|l53<^r^r^^-b 
(B) tt (A) trj3»t5I-I»'-&^5S^ffil3« 
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[071 ti6*(DT^r^:^-^bV<^^^««^^*^'^'" 

[0 8 1 t^*«r ^ X ^ MJ ^ ^mm^m7,^mm<D 

[0101 «6*<^T^x^^^hy^^sj^^^'^^® 
10 mw<onm] 

1 o-T^T^'f:^^ ^ y ll-iaiiSP- 12 

7-7 -SIS, 12a-S(*=, 12b-*7 

-^^/v^"®, i2c-:/yf^-MJ^'^S. 12 

d...;^-.<_=.-h®, 12e-S?«limS^ 13-Cf 
SB l4-;.^-i>-^ l5 -->-yV«e, 2 0. 2 
l] 2 2-rK^^i», 3 0. 3 1-^-^««K^^ 

i^'mis. 4 0. 4 1. 4 2-mmmm. so. si, s 

2-h7^i?^^', 50A. SOB. SIA, SIB. 

5 2A 5 2B--=>V7^^-9-« 6 0-;«f7^Sfi, 6 3 

6 9...^^^/l^^ffl«&ii^> 7 0 -11+ a-Sil^, 

7 7 A, 7 7 B -y— ^^®-t^a5o 




[031 



14 A2 




[061 




[071 
112 



114 




.113 
III 



I I 



(7) 
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